A chemical-regulated inducible RNAi system in plants.
Constitutive expression of an intron-containing self-complementary 'hairpin' RNA (ihpRNA) has recently been shown to efficiently silence target genes in transgenic plants. However, this technique cannot be applied to genes whose silencing may block plant regeneration or result in embryo lethality. To obviate these potential problems, we have used a chemical-inducible Cre/loxP (CLX) recombination system to trigger the expression of an intron-containing inverted-repeat RNA (RNAi) in plants. A detailed characterization of the inducible RNAi system in transgenic Arabidopsis thaliana and Nicotiana benthamiana plants demonstrated that this system is stringently controlled. Moreover, it can be used to induce silencing of both transgenes and endogenous genes at different developmental stages and at high efficiency and without any detectable secondary affects. In addition to inducing complete silencing, the RNAi can be produced at various times after germination to initiate and obtain different degrees of gene silencing. Upon induction, transgenic plants with genetic chimera were obtained as demonstrated by PCR analysis. Such chimeric plants may provide a useful system to study signaling mechanisms of gene silencing in Arabidopsis as well as other cases of long-distance signaling without grafting. The merits of using the inducible CLX system for RNAi expression are discussed.